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SPECIFICATION 

TITLE OF THE INVENTION 

APPARATUS FOR DISCRIMINATING OPTICAL RECORDING 
5 MEDIUM AND METHOD FOR DISCRIMINATING OPTICAL 

RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for discriminating 
10 an optical recording medium and a method for discriminating an optical 
recording medium, and particularly, to an apparatus for discriminating 
an optical recording medium and a method for discriminating an optical 
recording medium which can quickly discriminate the kind of an optical 
recording medium. 

15 

DESCRIPTION OF THE PRIOR ART 

Optical recording media such as the CD, DVD and the like have 
been widely used as recording media for recording digital data and next- 
generation type optical recording media having large data recording 
20 capacity and an extremely high data transfer rate have recently been 
actively developed. 

In order to develop an optical recording medium having large data 
recording capacity and an extremely high data transfer rate, it is required 
to reduce the diameter of the laser beam spot used to record and 
25 reproduce data to a very small size. 

In order to reduce the laser beam spot diameter, it is necessary to 
increase the numerical aperture of the objective lens for condensing the 
laser beam to 0.7 or more, for example, to about 0.85, and to shorten the 
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wavelength of the laser beam to 450 nm or less, for example, to about 400 
nm. 

However, if the numerical aperture of the objective lens for 
condensing the laser beam is increased, then, as shown by Equation (l), 
5 the permitted tilt error of the optical axis of the laser beam to the optical 
recording medium, namely, the tilt margin T, has to be greatly decreased. 
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10 In Equation (l), X is the wavelength of the laser beam used for 

recording and reproducing data and d is the thickness of the light 
transmission layer through which the laser beam transmits. 

As apparent from Equation (l), the tilt margin T' decreases as the 
numerical aperture of the objective lens increases and increases as the 

15 thickness of the light transmission layer decreases. Therefore, decrease of 
the tilt margin jTcan be effectively prevented by making the thickness of 
the light transmission layer thinner. 

On the other hand, a wave aberration coefficient W representing 
coma is defined by Equation (2). 

d(p^- 1)- > sin 6> > cos^ > {NAf ^2) 
2>l(/i'-sin'^)^ 
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In Equation (2), n is the refractive index of the light transmission 
layer and 0 is the tilt of the optical axis of the laser beam. 

As apparent from Equation (2), coma can also be very effectively 



suppressed by making the thickness of the light transmission layer 
thinner. 

For these reasons, it has been proposed that the thickness of the 
light transmission layer of the next- generation type optical recording 

5 medium should be reduced as far as about 100 pm in order to ensure 
sufficient tilt margin and suppress coma. 

However, since next- generation type optical recording media are 
now being developed, it is expected that two or more kinds of optical 
recording media will be marketed together in the future. 

10 Therefore, it may, for example, be required to use a laser beam 

having a wavelength of 430 nm for recording data in and reproducing 
data from one kind of optical recording media and simultaneously 
required to use a laser beam having a wavelength of 380 nm for recording 
data in and reproducing data from another kind of optical recording 

15 media. 

Further, it is conceivable that one kind of optical recording media 
will include a light transmission layer having a thickness of 120 pm and 
another kind of optical recording media may include a light transmission 
layer having a thickness of 50 pm. 
20 On the other hand, even if two or more kinds of optical recording 

media are marketed concurrently, it can be assumed that, as in the case 
of the CD and DVD, the outer shapes and sizes will be standardized. 

Therefore, a data recording and reproducing apparatus (drive) for 
recording data in and reproducing data from a next- generation type 
25 optical recording medium will be required to be capable of discriminating 
among two or more kinds of optical recording media. 

It is possible to discriminate the kind of an optical recording 
medium set in a data recording and reproducing apparatus by projecting 



a laser beam thereonto. 

For example, in the case where an optical recording medium in 
which data have to be recorded and reproduced using a laser beam having 
a wavelength of 430 nm and an optical recording medium in which data 
5 have to be recorded and reproduced using a laser beam having a 
wavelength of 380 nm are concurrently marketed, it is possible to 
discriminate whether an optical recording medium set in a data recording 
and reproducing apparatus is an optical recording medium in which data 
have to be recorded and reproduced using a laser beam having a 

10 wavelength of 430 nm or an optical recording medium in which data have 
to be recorded and reproduced using a laser beam having a wavelength of 
380 nm by irradiating the optical recording medium with a laser beam 
having a wavelength of 430 nm or 380 nm and judging whether or not a 
reproduced normal signal can be obtained. 

15 Specifically, in the case of irradiating an optical recording medium 

with a laser beam having a wavelength of 430 nm and obtaining a normal 
reproduced signal, the optical recording medium is judged to be an optical 
recording medium in which data have to be recorded and reproduced 
using a laser beam having a wavelength of 430 nm and data can be 

20 recorded in or reproduced from the optical recording medium without 
switching the laser beam to a laser beam having a different wavelength. 
To the contrary, in the case where an optical recording medium is 
irradiated with a laser beam having a wavelength of 430 nm but a normal 
reproduced signal cannot be obtained, the optical recording medium is 

25 judged to be an optical recording medium in which data have to be 
recorded and reproduced using a laser beam having a wavelength of 380 
nm and it is necessary to switch the laser beam to one having a 
wavelength of 380 nm and record data in or reproduce data from the 



optical recording medium. 

However, in the case of discriminating the kind of an optical 
recording medium by projecting a laser beam onto the optical recording 
medium in this manner, since it is necessary to conduct operations such 
5 focus searching and the like, a long time is required for discriminating the 
kind of the optical recording medium, and when the laser beam has to be 
switched to one having a different wavelength, a long period is required 
between the time when the optical recording medium is set in the drive 
and the time when data can be actually recorded in or reproduced from 
10 the optical recording medium. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide an 
apparatus for discriminating an optical recording medium and a method 

15 for discriminating an optical recording medium which can quickly 
discriminate the kind of an optical recording medium. 

The above object of the present invention can be accomplished by 
an apparatus for discriminating an optical recording medium comprising 
at least a substrate, a conductive layer formed on the substrate and a 

20 light transmission layer formed on the conductive layer, the apparatus for 
discriminating an optical recording medium comprising a first electrode 
and a second electrode which can be disposed in the vicinity of a surface of 
the light transmission layer disposed on a side opposite from the 
substrate side, a means for applying a signal to the first electrode, and a 

25 means for detecting a signal appearing at the second electrode. 

The above object of the present invention can be also accomplished 
by an apparatus for discriminating an optical recording medium 
constituted so as to be able to discriminate between a first kind of optical 
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recording medium comprising at least a substrate, a conductive layer 
formed on the substrate and a light transmission layer formed on the 
conductive layer and containing a first material and a second kind of 
optical recording medium comprising at least a substrate, a conductive 
5 layer formed on the substrate and a light transmission layer formed on 
the conductive layer and containing a second material different from the 
first material, the apparatus for discriminating optical recording media 
comprising a first electrode and a second electrode which can be disposed 
in the vicinity of a surface of the light transmission layer disposed on a 
10 side opposite from the substrate side, a means for applying a signal to the 
first electrode, and a means for detecting a signal appearing at the second 
electrode. 

The above object of the present invention can be also accomplished 
by an apparatus for discriminating an optical recording medium 

15 comprising at least a substrate, at least one recording layer formed on the 
substrate and a light transmission layer formed on the recording layer 
constituted so as to be able to discriminate the number of the recording 
layers included in an optical recording medium, the apparatus for 
discriminating an optical recording medium comprising a first electrode 

20 and a second electrode which can be disposed in the vicinity of a surface of 
the light transmission layer disposed on a side opposite from the 
substrate side, a means for applying a signal to the first electrode, and a 
means for detecting a signal appearing at the second electrode. 

The above object of the present invention can be also accomplished 

25 by a method for discriminating an optical recording medium comprising 
at least a substrate, a conductive layer formed on the substrate and a 
light transmission layer formed on the conductive layer, the method for 
discriminating optical recording media comprising steps of disposing a 



first electrode and a second electrode in the vicinity of a surface of the 
light transmission layer disposed on a side opposite from the substrate 
side, applying a signal to the first electrode, and detecting a signal 
appearing at the second electrode, thereby discriminating a kind of an 
5 optical recording medium. 

The above object of the present invention can be also accomplished 
by a method for discriminating an optical recording medium constituted 
so as to be able to discriminate between a first kind of optical recording 
medium comprising at least a substrate, a conductive layer formed on the 

10 substrate and a light transmission layer formed on the conductive layer 
and containing a first material and a second kind of optical recording 
medium comprising at least a substrate, a conductive layer formed on the 
substrate and a light transmission layer formed on the conductive layer 
and containing a second material different from the first material, the 

15 method for discriminating an optical recording medium comprising steps 
of disposing a first electrode and a second electrode in the vicinity of a 
surface of the light transmission layer disposed on a side opposite from 
the substrate side, applying a signal to the first electrode, and detecting a 
signal appearing at the second electrode, thereby discriminating whether 

20 an optical recording medium is the first kind of an optical recording 
medium or the second kind of an optical recording medium. 

The above object of the present invention can be also accomplished 
by a method for discriminating an optical recording medium comprising 
at least a substrate, at least one recording layer formed on the substrate 

25 and a light transmission layer formed on the recording layer, which is 
constituted so as to be able to discriminate the number of the recording 
layers of an optical recording medium, the method for discriminating an 
optical recording medium comprising steps of disposing a first electrode 



and a second electrode in the vicinity of a surface of the Hght transmission 
layer disposed on a side opposite from the substrate side, applying a 
signal to the first electrode, and detecting a signal appearing at the 
second electrode, thereby discriminating the number of the recording 
5 layers included in an optical recording medium. 

In this specification, the statement that the first electrode and the 
second electrode can be disposed in the vicinity of the surface of the light 
transmission layer includes a case where the first electrode and the 
second electrode can be disposed close to the surface of the light 

10 transmission layer and a case where the first electrode and the second 
electrode can be disposed in contact with the surface of the light 
transmission layer and the statement that the first electrode and the 
second electrode are disposed in the vicinity of the surface of the light 
transmission layer includes the case of locating the first electrode and the 

15 second electrode close to the surface of the light transmission layer and 
the case of locating the first electrode and the second electrode in contact 
with the surface of the light transmission layer. 

According to the present invention, if two or more optical recording 
media which differ in the layer configuration between a laser beam 

20 incidence plane and a conductive layer formed on the substrate or which 
differ in the material of the layers are concurrently marketed, it is 
possible to quickly discriminate each kind of optical recording medium 
from the others and it is therefore possible to markedly shorten time 
required for actually recording data in or reproducing data from the 

25 optical recording medium after the optical recording medium is set in a 
drive. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a block diagram showing an apparatus for 
discriminating an optical recording medium that is a preferred 
embodiment of the present invention. 

Figure 2 is a schematic cross-sectional view showing an optical 
5 recording medium to be discriminated by an apparatus for discriminating 
an optical recording medium that is a preferred embodiment of the 
present invention where Figure 2(a) shows a structure of an optical 
recording medium to be discriminated in the case where it is constituted 
as a write-once type optical recording medium or a data rewritable type 

10 optical recording medium and Figure 2(b) shows a structure of an optical 
recording medium to be discriminated in the case where it is constituted 
as a ROM type optical recording medium. 

Figure 3 is a schematic cross-sectional view showing a method for 
discriminating the kind of an optical recording medium using an 

15 apparatus for discriminating an optical recording medium. 

Figure 4 is a set of diagrams each showing a circuit formed 
between a first electrode and a second electrode where Figure 4(a) is a 
diagram showing a circuit formed in the case where an optical recording 
medium is constituted as a write-once type optical recording medium, 

20 Figure 4(b) a diagram showing a circuit formed in the case where an 
optical recording medium is constituted as a data rewritable type optical 
recording medium and a phase change film constituting a recording layer 
is formed of a conductive material, Figure 4(c) a diagram showing a 
circuit formed in the case where an optical recording medium is 

25 constituted as a ROM type optical recording medium, and Figure 4(d) is a 
diagram showing a circuit formed in the case where an optical recording 
medium is constituted as a data rewritable type optical recording medium 
and a phase change film constituting an LI recording layer and an LO 



recording layer is formed of a conductive material. 

Figure 5 is a schematic cross-sectional view showing a structure of 
a next- generation type optical recording medium including two recording 
layers and to be discriminated in a preferred embodiment of the present 
5 invention. 

Figure 6 is a schematic perspective view showing one example of a 
method for mounting an apparatus for discriminating an optical 
recording medium that is a preferred embodiment of the present 
invention on a data recording and reproducing apparatus (drive). 

10 Figure 7 is a schematic cross-sectional view showing another 

example of a method for mounting an apparatus for discriminating an 
optical recording medium that is a preferred embodiment of the present 
invention on a data recording and reproducing apparatus (drive). 

Figure 8(a) is a schematic longitudinal cross -sectional view 

15 showing a further example of a method for mounting an apparatus for 
discriminating an optical recording medium that is a preferred 
embodiment of the present invention on a data recording and reproducing 
apparatus (drive) and Figure 8(b) is a schematic cross-sectional view 
taken along a line A- A in Figure 8(a). 

20 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now be 
described with reference to accompanying drawings. 

As shown in Figure 1, an apparatus 10 for discriminating an 
25 optical recording medium that is a preferred embodiment of the present 
invention includes a first electrode 11 and a second electrode 12, an 
alternating current signal generation circuit 13 for applying an 
alternating current signal to the first electrode 11, a detection circuit 14 
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for detecting the level of an alternating current signal B appearing at the 
second electrode 12, and a control circuit 15 for controlling the operations 
of the alternating current signal generation circuit 13 and the detection 
circuit 14, and a table 15a provided in the control circuit 15. 
5 Figure 2 is a schematic cross-sectional view showing an optical 

recording medium to be discriminated by the apparatus for 
discriminating an optical recording medium that is this preferred 
embodiment of the present invention where Figure 2(a) shows the 
structure of an optical recording medium to be discriminated in the case 

10 where it is constituted as a write-once type optical recording medium or a 
data rewritable type optical recording medium and Figure 2(b) shows the 
structure of an optical recording medium to be discriminated in the case 
where it is constituted as a ROM type optical recording medium . 

In this embodiment, in the case where an optical recording 

15 medium is constituted as a write-once type optical recording medium or a 
data rewritable type optical recording medium as shown in Figure 2(a), 
the optical recording medium 20 includes a substrate 21, a reflective layer 
22 formed on the substrate 21, a recording layer 23 formed on the 
reflective layer 22, and a light transmission layer 24 formed on the 

20 recording layer 23, and the center portion of the optical recording medium 
20 is formed with a hole 25. 

In the thus constituted optical recording medium 20, a laser beam 
is projected onto the optical recording medium 20 from the side of the 
light transmission layer 24, thereby recording data in or reproducing data 

25 from the optical recording medium 20. 

The support substrate 21 serves as a support for ensuring 
mechanical strength required for the optical recording medium 20. 

The material used to form the substrate 21 is not particularly 
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limited insofar as the support substrate 21 can serve as the support of the 
optical recording medium 20. The support substrate 21 can be formed of 
glass, ceramic, resin or the like. Among these, resin is preferably used for 
forming the support substrate 21 since resin can be easily shaped. 
5 Illustrative examples of resins suitable for forming the support substrate 
21 include polycarbonate resin, acrylic resin, epoxy resiii, polystyrene 
resin, polyethylene resin, poljrpropylene resin, silicone resin, 
fluoropolymers, acrylonitrile butadiene styrene resin, urethane resin and 
the like. Among these, polycarbonate resin is most preferably used for 
10 forming the support substrate 21 from the viewpoint of easy processing, 
optical characteristics and the like and in this embodiment, the support 
substrate 21 is formed of polycarbonate resin. 

In this embodiment, the support substrate 21 has a thickness of 
about 1.1 mm. 

15 As shown in Figure 2(a), grooves 21a and lands 21b are alternately 

formed on the surface of the support substrate 21. The grooves 21a and/or 
lands 21b serve as a guide track for the laser beam when data are to be 
recorded or when data are to be reproduced. 

The reflective layer 22 serves to reflect the laser beam entering via 

20 the light transmission layer 24 so as to emit it from the light transmission 
layer 24. 

The thickness of the reflective layer 22 is not particularly limited 
but it is preferable to form the reflective layer 22 so as to have a thickness 
of 10 nm to 300 nm and is more preferable to form it so as to have a 
25 thickness of 20 nm to 200 nm. 

The material for forming the reflective layer 22 is not particularly 
limited insofar as it can reflect a laser beam, and the reflective layer 22 
can be formed of Mg, Al, Ti, Cr, Fe, Co, Ni, Cu, Zn, Ge, Ag, Pt, Au and the 



like. Among these materials, it is preferable to form the reflective layer 22 
of a metal material having a high reflectivity, such as Al, Au, Ag, Cu or 
alloy containing at least one of these metals, such as alloy of Al and Cu. In 
this embodiment, the reflective layer 22 is formed of a metal such as Al, 
5 Au, Ag, Cu or the like. 

In this specification, a layer such as a reflective layer 22 having 
conductivity is sometimes referred to as "a conductive layer." 

The recording layer 23 is generally formed of an organic dye in the 
case where the optical recording medium 20 is constituted as a write once 
10 type optical recording medium and the recording layer 23 is generally 
constituted by a phase change film formed of a phase change material and 
dielectric films sandwiching the phase change film in the case where the 
optical recording medium 20 is constituted as a data rewritable type 
optical recording medium. 
15 In a write-once type optical recording medium, data are recorded 

in the recording layer 23 by transforming a predetermined region of 
organic dye contained in the recording layer 23 using a laser beam. 

On the other hand, in a data rewritable type optical recording 
medium, data are recorded in the recording layer 23 by changing the 
20 phase of the phase change film contained in the recording layer 23 from a 
crystalline state to an amorphous state using a laser beam. 

In the case where the optical recording medium 20 is constituted 
as a data rewritable type optical recording medium, it is general to form 
the phase change film contained in the recording layer 23 of a conductive 
25 material and the recording layer 23 generally corresponds to "a 
conductive layer." 

The light transmission layer 24 serves to transmit the laser beam 
and in a next- generation type optical recording medium, the light 
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transmission layer 24 is formed very much thinner than that of a CD or 
DVD so that it is normally formed so as to have a thickness of 10 ]xm to 
300 pm. 

The material for forming the light transmission layer 24 depends 
5 upon the kind of an optical recording medium 20 but a dielectric material 
such as ultraviolet ray curable resin, polycarbonate, polyolefin or the like 
can be used for forming the light transmission layer 24. 

To the contrary, in the case where the optical recording medium 20 
to be discriminated is constituted as a ROM type optical recording 
10 medium, data are recorded by pre -pits (not shown) formed on the surface 
of the substrate 21 when the optical recording medium 20 is fabricated 
and as shown in Figure 2(b), no groove and land are formed on the surface 
of the substrate 21 and no recording layer 23 is formed. 

It is expected that a standard will be established regarding the 
15 material and thickness of the substrate 21 of a next- generation type 
optical recording medium 20 having the above described structure but 
that various optical recording media provided with layers such as the 
recording layer 23, the light transmission layer 24 and the like that are 
formed of different materials and have different thicknesses will be 
20 proposed and come into practical use. 

In view of the above, in a next- generation type optical recording 
medium, it is indispensable to discriminate the kind thereof prior to 
recording data therein or reproducing data therefrom and, therefore, the 
apparatus 10 for discriminating an optical recording medium is 
25 constituted so as to be able to discriminate the kind of a next- generation 
type optical recording medium. 

In the case where the kind of an optical recording medium 20 is to 
be discriminated using the apparatus 10 for discriminating an optical 
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recording medium according to this embodiment, as shown in Figure 3, 
the first electrode 11 and the second electrode 12 are first disposed at 
positions close to the light transmission layer 24 of the optical recording 
medium 20 or positions in contact therewith. 
5 As a result, in the case where the optical recording medium 20 is 

constituted as a write-once type optical recording medium, since the light 
transmittance layer 24 is made of a dielectric material and the reflective 
layer 22 is made of a metal, the circuit shown in Figure 4(a) is formed 
between the first electrode 11 and the second electrode 12. On the other 

10 hand, in the case where the optical recording medium 20 is constituted as 
a data rewritable type optical recording medium and the phase change 
film included in the recording layer 23 is made of a conductive material, 
the circuit shown in Figure 4(b) is formed between the first electrode 11 
and the second electrode 12. 

15 To the contrary, in the case where the optical recording medium 20 

is constituted as a ROM type optical recording medium, the circuit shown 
in Figure 4(c) is formed between the first electrode 11 and the second 
electrode 12. 

In this manner, when the first electrode 11 and the second 
20 electrode 12 have been disposed at positions close to the light 
transmission layer 24 of the optical recording medium 20 or positions in 
contact therewith, whereby one of the above mentioned circuits is formed 
between the first electrode 11 and the second electrode 12, an alternating 
current signal A generated by the alternating current signal generation 
25 circuit 13 is applied to the first electrode 11 under control of the control 
means 15. 

As a result, the alternating current signal A is transferred to the 
second electrode 12 via the circuit shown in Figure 4(a), the circuit shown 
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in Figure 4(b) or the circuit shown in Figure 4(c). 

Therefore, in the case where the optical recording medium 20 is 
constituted as a write-once type optical recording medium and the circuit 
shown in Figure 4(a) is formed between the first electrode 11 and the 
5 second electrode 12, an alternating current signal B appearing at the 
second electrode 12 varies depending upon the materials and thicknesses 
of the recording layer 23 and the light transmission layer 24, in particular, 
the dielectric constant and thickness of the recording layer 23. 

To the contrary, in the case where the optical recording medium 20 

10 is constituted as a data rewritable type optical recording medium, the 
phase change film included in the recording layer 23 is made of a 
conductive material and the circuit shown in Figure 4(b) is formed 
between the first electrode 11 and the second electrode 12, and the case 
where in the case where the optical recording medium 20 is constituted as 

15 a ROM type optical recording medium and the circuit shown in Figure 
4(c) is formed between the first electrode 11 and the second electrode 12, 
the alternating current signal B appearing at the second, electrode 12 
varies depending upon the material and thickness of the light 
transmission layer 24. 

20 Therefore, if the level of an alternating current signal B to be 

obtained for each kind of optical recording media 20 is ascertained in 
advance and stored in the table 15a in the control circuit 15, the kind of 
optical recording media 20 can be discriminated from the level of the 
alternating current signal B actually detected by the detection circuit 14 

25 by referring to the table 15a in the control circuit 15. Accordingly, if such 
an apparatus 10 for discriminating an optical recording medium is 
mounted on the data recording and reproducing apparatus (drive) in 
advance, it is possible to quickly discriminate the kind of the optical 
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recording medium set in the data recording and reproducing apparatus 
before projection of a laser beam is started. 

According to this embodiment, in the case where two or more kinds 
of next- generation type optical recording media having recording layers 
5 23 made of different materials are concurrently marketed, the time 
required for recording data in or reproducing data from the optical 
recording medium 20 after it is set in the data recording and reproducing 
apparatus can be considerably shortened because it is possible to quickly 
discriminate the kind of the optical recording medium set in a data 

10 recording and reproducing apparatus without conducting the laser beam 
focusing operation and switching operation of a laser beam. 

Further, although the structures, materials and thicknesses of 
layers disposed between the surface of the light transmission layer 24 and 
the reflective layer 20 differ between different kinds of next- generation 

15 type optical recording media, it is nevertheless almost impossible to 
discriminate the kind of the optical recording medium by locating the first 
electrode 11 and the second electrode 12 at positions close to the substrate 
21 or positions in contact therewith and applying an alternating current 
signal A to the first electrode 11. This is because the level of the 

20 alternating current signal B appearing at the second electrode 12 will be 
substantially the same independently of the kind of a next- generation 
type optical recording medium 20 owing to the fact that the layer disposed 
between the surface of the substrate 21 and the reflective layer 22 has 
substantially the same thickness independently of the kind of a next- 

25 generation type optical recording medium 20 and consists solely of the 
substrate 21 made of polycarbonate resin, and. However, in this 
embodiment, the first electrode 11 and the second electrode 12 are located 
at positions close to the surface of the light transmission layer 24 disposed 
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on the side opposite from the substrate 21 or positions in contact 
therewith and an alternating current signal is applied to the first 
electrode 11. Therefore, it is possible to accurately discriminate the kind 
of the optical recording medium 20 by detecting the level of the 
5 alternating current signal B appearing at the second electrode 12. 

Figure 5 is a schematic cross-sectional view showing a structure of 
a next- generation type optical recording medium including two recording 
layers and to be discriminated in another preferred embodiment of the 
present invention. 

10 The next- generation type optical recording medium 30 shown in 

Figure 5 includes a substrate 31, an intermediate layer 32, a light 
transmission layer 33, a reflective layer 34 formed between the substrate 
31 and the intermediate layer 32, an Ll recording layer 35 and an LO 
recording layer 36 formed between the intermediate layer 32 and the light 

15 transmission layer 33, and the center portion of the optical recording 
medium 30 is formed with a hole 37. 

In the thus constituted optical recording medium 30, a laser beam 
is projected onto the optical recording medium 30 from the side of the 
light transmission layer 33, thereby recording data in or reproducing data 

20 from the optical recording medium 30. 

The support substrate 31 serves as a support for ensuring 
mechanical strength required for the optical recording medium 30 and in 
the optical recording medium 30 shown in Figure 5, the substrate 31 is 
made of polycarbonate resin and has a thickness of about 1.1 mm. 

25 The intermediate layer 32 serves to space the LO recording layer 

35 and the Ll recording layer 36 apart by a sufficient distance and is 
normally formed so as to have a thickness of about 10 pm to 50 pm. 

As the material for forming the intermediate layer 32, a dielectric 
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material such as ultraviolet ray curable resin, polycarbonate, polyolefin or 
the like can be selected. 

Since the optical recording medium 30 shown in Figure 5 thus 
includes the intermediate layer 32, the light transmission layer 33 is 
5 formed thinner than the light transmission layer 24 of the optical 
recording medium 20 by a thickness corresponding to that of the 
intermediate layer 32. 

In the optical recording medium 30, no reflective layer for the LO 
recording layer 36 is provided so that a sufficient amount of a laser beam 

10 can reach the LI recording layer 35. 

In the case where the optical recording medium 30 is constituted 
as a data rewritable type optical recording medium and phase change 
films included in the Ll recording layer 35 and the LO recording layer 36 
are formed of a conductive material, the circuit shown in Figure 4(d) is 

15 formed between the first electrode 11 and the second electrode 12 when 
the first electrode 11 and the second electrode 12 are located at positions 
close to the light transmission layer 33 of the optical recording medium 30 
or positions in contact therewith. 

In the optical recording medium 30, the LO recording layer 36 

20 constitutes the closest conductive layer to the light incidence plane. 
Therefore, as shown in Figure 4(d), the intermediate layer 32, the Ll 
recording layer 35 and the like disposed below the LO recording layer 35 
do not substantially influence the circuit formed between the first 
electrode 11 and the second electrode 12. As a result, the circuit constants 

25 of the circuit formed are determined substantially by the material and the 
thickness of the light transmission layer 33 of the optical recording 
medium 30. 

In this case, since the light transmission layer 33 of the optical 
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recording medium 30 is formed thinner than the hght transmission layer 
24 of the optical recording medium 20 shown in Figure 2(a), the circuit 
shown in Figure 4(d) has different circuit constants from those of the 
circuit shown in Figure 4(a). 
5 Therefore, in the case where the optical recording medium 30 

including the two recording layer 35, 36 and shown in Figure 5 and the 
optical recording medium 20 including the single recording layer 23 and 
shown in Figure 2(a) are concurrently marketed, it is possible to easily 
discriminate whether an optical recording medium is an optical recording 

10 medium 30 or an optical recording medium 20 by in advance ascertaining 
and storing in the table 15a in the control circuit 15 the level of the 
alternating current signal B that appears at the second electrode 12 when 
the first electrode 11 and the second electrode 12 are located at positions 
close to the light transmission layer 33 of the optical recording medium 30 

15 or positions in contact therewith and the alternating current signal A is 
applied to the first electrode 11 and the level of an alternating current 
signal B that appears at the second electrode 12 when the first electrode 
11 and the second electrode 12 are located at positions close to the light 
transmission layer 24 of the optical recording medium 20 or positions in 

20 contact therewith and the alternating current signal A is applied to the 
first electrode 11 as,. 

Since the circuit constants of the circuit formed between the first 
electrode 11 and the second electrode 12 by locating the first electrode 11 
and the second electrode 12 at positions close to a light transmission layer 

25 of an optical recording medium or positions in contact therewith differ 
depending upon the number of recording layers included in the optical 
recording medium, the number of recording layers included in the optical 
recording medium can be discriminated by in advance ascertaining and 

20 



storing in the table 15a in the control unit 15 the level of the alternating 
current signal B obtained for each of the optical recording media 
including different numbers of recording layers. 

On the other hand, in the case where an optical recording medium 
5 30 is constituted as a write-once type optical recording medium or a ROM 
type recording medium, since the reflective layer 34 disposed between the 
substrate 31 and the intermediate layer 32 corresponds to a conductive 
layer closest to the surface of the light transmission layer 33 forming the 
light incidence plane, it is possible to discriminate the number of 
10 recording layers 23, 35, 36 included in an optical recording medium 20, 30 
by utilizing the difference in the level of the alternating current signal B 
caused by the difference in the number of recording layers 23, 35, 36 
present between the reflective layer 34 and the light transmission layer 
33. 

15 In the case where the thickness of the substrate 31 of the optical 

recording medium 30 is different from that of the substrate 21 of the 
optical recording medium 20, it is not impossible to discriminate the kind 
of an optical recording medium 20 30 by locating the first electrode 11 and 
the second electrode 12 close to the substrate 31 of the optical recording 

20 medium 30 or the substrate 21 of the optical recording medium 20, 
applying the alternating current signal A to the first electrode 11, and 
detecting the alternating current signal B appearing at the second 
electrode 12. However, in the case where the difference in the thickness 
between the substrates 21, 31 is small, it is difficult to accurately 

25 discriminate the kind of an optical recording medium. On the other hand, 
in the case where the thickness of the substrate 31 of the optical recording 
medium 30 is equal to that of the substrate 21 of the optical recording 
medium 20, even if the first electrode 11 and the second electrode 12 are 
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located close to the substrate 31 of the optical recording medium 30 or the 
substrate 21 of the optical recording medium 20, the alternating current 
signal A is applied to the first electrode 11 and the alternating current 
signal B appearing at the second electrode 12 is detected, it is impossible 

5 to discriminate the kind of an optical recording medium 20 30. However, 
this embodiment is constituted so as to discriminate the kind of an optical 
recording medium 20 30 by locating the first electrode 11 and the second 
electrode 12 at positions close to the surface of the light transmission 
layer 33 of the optical recording medium 30 or the surface of the light 

10 transmission layer 24 of the optical recording medium 20 or positions in 
contact therewith, applying the alternating current signal A to the first 
electrode 11, and detecting the alternating current signal B appearing at 
the second electrode 12. Therefore, since the distance between the light 
transmission layer 33 and the reflective layer 34 and that between the 

15 Ught transmission layer 24 and the reflective layer 22 are greatly 
different and the layer configuration between the light transmission layer 
33 and the reflective layer 34 and that between the light transmission 
layer 24 and the reflective layer 22 are also greatly different, it is possible 
to accurately discriminate the kind of an optical recording medium 20, 30. 

20 Thus, according to this embodiment, the kind of an optical 

recording medium 20 30 is discriminated by locating the first electrode 11 
and the second electrode 12 at positions close to the surface of the light 
transmission layer 24, 33 on the side opposite from the substrate 21, 31 of 
the optical recording medium 20, 30 or positions in contact therewith and, 

25 therefore, in the case where two or more kinds of next- generation type 
optical recording media 20, 30 including different numbers of recording 
layers are marketed concurrently, the time required for recording data in 
or reproducing data from the optical recording medium 20, 30 after it is 



set in the data recording and reproducing apparatus can be considerably 
shortened since it is possible to quickly discriminate the kind of the 
optical recording medium 20, 30 set in a data recording and reproducing 
apparatus without conducting the laser beam focusing operation and 
5 switching operation of a laser beam. 

Figure 6 is a schematic perspective view showing one example of a 
method for mounting the apparatus 10 for discriminating an optical 
recording medium according to this embodiment on a data recording and 
reproducing apparatus (drive). 

10 As shown in Figure 6, the apparatus 10 for discriminating an 

optical recording medium is constituted so that it can be accommodated in 
and discharged from the main body of the data recording and reproducing 
apparatus 40 and the first electrode 11 and the second electrode 12 are 
provided on a tray 41 on which an optical recording medium 20, 30 is to be 

15 placed, whereby the apparatus 10 for discriminating an optical recording 
medium according to this embodiment is mounted on the data recording 
and reproducing apparatus 40. Further, an optical recording medium 20, 
30 is placed on the tray 41, thereby locating the first electrode 11 and the 
second electrode 12 at positions where they are in contact with the surface 

20 of the light transmission layer 24, 33 of the optical recording medium 20, 
30. 

Figure 7 is a schematic cross-sectional view showing another 
example of a method for mounting the apparatus 10 for discriminating an 
optical recording medium according to this embodiment on a data 
25 recording and reproducing apparatus (drive). 

In Figure 7, a first electrode 11 and a second electrode 12 are 
mounted on a top portion of a vertically movable support 42 and the first 
electrode 11 and the second electrode 12 are located at positions close to 
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the surface of the Hght transmission layer 24, 33 of the optical recording 
medium 20, 30 or positions in contact therewith by accommodating a tray 
41 on which the optical recording medium 20, 30 is placed in the main 
body 40 of the data recording and reproducing apparatus and bringing the 
5 top portion of the support 42 close to the surface of the light transmission 
layer 24, 33 of the optical recording medium 20, 30 prior to rotating the 
optical recording medium 20, 30. 

Figure 8(a) is a schematic longitudinal cross-sectional view 
showing a further example of a method for mounting the apparatus 10 for 

10 discriminating an optical recording medium according to this embodiment 
on a data recording and reproducing apparatus (drive) and Figure 8(b) is 
a schematic cross-sectional view taken along a line A-A in Figure 8(a). 

In this embodiment, a first electrode 11 and a second electrode 12 
are constituted by shaft of a roller 43 of a slot-loading type data recording 

15 and reproducing apparatus (drive). 

The present invention has thus been shown and described with 
reference to specific embodiments. However, it should be noted that the 
present invention is in no way limited to the details of the described 
arrangements but changes and modifications may be made without 

20 departing from the scope of the appended claims. 

For example, in the above described embodiments, although the 
kind of an optical recording medium 20, 30 is discriminated by employing 
the first electrode 11 and the second electrode 12 and detecting an 
alternating current signal B appearing at the second electrode 12 when 

25 an alternating current signal A is applied to the first electrode 11, it is 
possible to discriminate the kind of an optical recording medium 20, 30 by 
employing a planar-coil like electrode and detecting an eddy current 
generated by supplying an electrical current to the planar-coil like 
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electrode. 

According to the present invention, since the kind of a next- 
generation type optical recording medium can be quickly discriminated in 
the case where two or more kinds of next-generation type optical 
5 recording media are concurrently in use, it is possible to markedly 
shorten the time required for actually recording data in or reproducing 
data from the optical recording medium after the optical recording 
medium is set in a data recording and reproducing apparatus. 
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